The taxonomic position of a novel actinobacterium (designated SBS-12 T ), which was isolated from beach sand on Jeju Island, Republic of Korea, was determined following a polyphasic taxonomic characterization. Cells of the organism were Gram-positive, catalase-positive, oxidase-negative and non-motile rods. The organism contained LL-diaminopimelic acid in the cell-wall peptidoglycan and MK-8(H 4 ) as predominant menaquinone, and had a polar lipid profile containing phosphatidylglycerol and phosphatidylinositol, iso-C 16 : 0 as the major fatty acid and a DNA G+C content of 73.1 mol%. A neighbour-joining tree based on 16S rRNA gene sequences showed that the organism occupies a distinct phylogenetic position within the radiation including representatives of the family Nocardioidaceae. High levels of 16S rRNA gene sequence similarity were found with Nocardioides kribbensis (97.2 %), Nocardioides aquiterrae (96.9 %), Nocardioides pyridinolyticus (96.6 %) and Nocardioides aquaticus (96.3 %). The combination of morphological and chemotaxonomic characteristics was consistent with classification in the genus Nocardioides, but the isolate can be differentiated from all Nocardioides species with validly published names by a range of physiological properties. The name Nocardioides marinisabuli sp. nov. is proposed for this novel organism, with the type strain
The genus Nocardioides (Prauser, 1976) encompasses nocardioform actinomycetes that have LL-diaminopimelic acid in the peptidoglycan, ) as the major menaquinone and iso-C 16 : 0 as the major fatty acid, and contains, at the time of writing, 20 recognized species isolated from diverse environments. A few of them, such as Nocardioides ganghwensis (Yi & Chun, 2004a) , Nocardioides aestuarii (Yi & Chun, 2004b) and Nocardioides furvisabuli (Lee, 2007) , have been isolated from marine sources, such as tidal flat sediments and beach sand.
An actinomycete strain, designated SBS-12 T , was isolated from a sand sample collected from Samyang Beach in Jeju, Republic of Korea. The sample treatment and the procedure for bacterial isolation were as described previously (Lee, 2007) . The isolate was stored on yeast extract/malt extract agar (ISP2 medium; Shirling & Gottlieb, 1966) supplemented with 60 % (v/v) seawater (YE/SW agar) at 4 u C, and as a glycerol suspension supplemented with 60 % seawater and 20 % distilled water at 220 or -80 u C. Gram stain, oxidase and catalase activities and other physiological and biochemical characteristics, such as temperature, pH and NaCl tolerance ranges for growth, carbohydrate assimilation and degradation tests, were determined as reported previously (Lee, 2007) . Other physiological and biochemical properties were tested with API 20NE and API ZYM strips (bioMérieux) according to the manufacturer's instructions, using cells grown on trypticase soy agar (TSA; Difco) for 3 days at 30 uC. Colony morphology and pigmentation were observed on TSA incubated for 7 days at 30 u C. Cell morphology and motility were determined for cells cultured in trypticase soy broth (Difco) for 6, 15, 24 and 48 h, using phase-contrast and transmission electron microscopy. Cells of strain SBS-12 T were non-motile rods (0.6-0.861.4-2.1 mm), irrespective of culture age. Cultural, physiological and biochemical properties of strain SBS-12 T are given in detail in the species description and in Table 1 .
Genomic DNA was extracted and purified by using a Wizard Genomic DNA purification kit (Promega). PCRmediated amplification of the 16S rRNA gene was performed by using universal primers, as described previously (Lee et al., 2000) . The resultant PCR product was purified with a Wizard Genomic DNA purification kit (Promega) and its sequencing was carried out by using an ABI PRISM BigDye Terminator cycle sequencing kit (Applied Biosystems) and an automatic DNA sequencer (Thompson et al., 1997) was used for multiple alignments of the sequence of strain SBS-12 T with those retrieved from public databases. Phylogenetic analyses were performed by using tree-making algorithms contained in the PHYLIP package (Felsenstein, 1993) . Distance matrices were generated by using the model of Jukes & Cantor (1969) . A phylogenetic tree was established by using the neighbour-joining method (Saitou & Nei, 1987) . Bootstrap analysis was done as described by Felsenstein (1985) , using 1000 resampled datasets. The almost-complete (1350 nt) 16S rRNA gene sequence of strain SBS-12 T was determined in this study. A 16S rRNA gene sequence tree ( Fig. 1 ) showed that the isolate formed a distinct clade within the radiation including representatives of the family Nocardioidaceae. By 16S rRNA gene sequence similarities, its phylogenetically close neighbours were Nocardioides kribbensis (97.2 %), Nocardioides aquiterrae (96.9 %), Nocardioides pyridinolyticus (96.6 %) and Nocardioides aquaticus (96.3 %).
Cell biomass for chemotaxonomic analyses was obtained and chemotaxonomic characteristics were analysed as described previously (Lee, 2007) . For quantitative determination of cellular fatty acids, cells were cultivated on TSA for 3 days at 30 u C. The chemotaxonomic characteristics of strain SBS-12 T are given in the species description and are consistent with its assignment to the genus Nocardioides (Lawson et al., 2000; Yoon et al., 1997 Yoon et al., , 2004 Yoon et al., , 2005 . The cellular fatty acid profile of strain SBS-12 T contained straight-chain, branched, unsaturated and 10methyl fatty acids, with iso-C 16 : 0 as the major component (48.7 %). Other fatty acids were C 16 : 0 (2.7 %), C 17 : 0 (1.0 %), C 18 : 0 (2.4 %), iso-C 15 : 0 (3.8 %), iso-C 17 : 0 (10.8 %), iso-C 18 : 0 (2.2 %), iso-C 16 : 1 H (1.4 %), iso-C 17 : 1 v9c (2.7 %), anteiso-C 17 : 0 (4.3 %), C 17 : 1 v8c (2.8 %), C 18 : 1 v9c (5.6 %), 10-methyl-C 17 : 0 (1.7 %), C 16 : 1 v7c and/or iso-C 15 : 0 2-OH (2.9 %), and C 18 : 1 v9c and/or v12t and/or v7c (4.4 %).
It is evident that strain SBS-12 T belongs to the genus Nocardioides on the basis of the morphological, chemotaxonomic and phylogenetic data, but it can be clearly distinguished from its phylogenetic neighbours (Table 1) and other Nocardioides species by a broad set of phenotypic features. Therefore, the name Nocardioides marinisabuli sp. nov. is proposed for this novel species, with the type strain SBS-12 T .
Description of Nocardioides marinisabuli sp. nov.
Nocardioides marinisabuli (ma.ri.ni.sa9bu.li. L. adj. marinus -a -um of the sea, marine; L. neut. n. sabulum gravel, sand; N.L. gen. n. marinisabuli of sea sand, referring to the sand sample from which the type strain was isolated). Table 1 . Differential phenotypic characteristics of strain SBS-12 T and its phylogenetically close neighbours in the genus Nocardioides Taxa: 1, Strain SBS-12 T (this study); 2, N. aquaticus EL-17K T (Lawson et al., 2000) ; 3, N. aquiterrae KCCM 41647 T (Yoon et al., 2004) ; 4, N. lentus KSL-17 T (Yoon et al., 2006) ; 5, N. kribbensis KSL-2 T (Yoon et al., 2005) ; 6, N. pyridinolyticus KCTC 0074BP T (Yoon et al., 1997) . R, Rod; C, coccus; +, positive; 2, negative; ND, not determined; W, weakly positive; V, variable. All type strains are positive for Gram reaction, catalase, casein hydrolysis, esterase lipase (C8), leucine arylamidase and D-trehalose assimilation, but negative for hypoxanthine degradation, urease, lipase (C14), a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. Cells are Gram-positive, catalase-positive, oxidase-negative, non-spore-forming and non-motile rods (0.6-0.861.4-2.1 mm). Colonies of the cells are opaque, convex, circular and pale yellow in colour with an entire edge, and reach approximately 1.0-1.5 mm in diameter after growth on TSA for 7 days. Temperature range for growth is 4-40 u C. No growth is observed at 42 u C. Growth occurs at the range of initial pH 5.1-12.1. Growth occurs in the presence of 0-8 % NaCl. Assimilation of D-maltose, Dmannitol (weak) and gluconate is positive, but the following substrates are not assimilated: D-glucose, Darabinose, D-mannose, N-acetyl-D-glucosamine, caproate, adipate, malate, citrate and phenylacetate. Aesculin degradation is positive. Indole production, glucose fermentation, gelatin hydrolysis and arginine dihydrolase and urease activities are negative (API 20NE strip; bioMérieux). Valine arylamidase, cystine arylamidase and b-galactosidase are negative (API ZYM strip; bioMérieux). L-Arabinose, D-salicin, adonitol, glycerol, benzoate and formate are not used as carbon sources. Other physiological and biochemical characteristics are given in Table 1 . Cell-wall peptidoglycan contains LL-diaminopimelic acid as the diagnostic diamino acid. The predominant menaquinone is MK-8(H 4 ). The phospholipids are phosphatidylglycerol and phosphatidylinositol. Mycolic acids are not present. The major cellular fatty acid is iso-C 16 : 0 . The G+C content of the DNA is 73.1 mol%.
The type strain is SBS-12 T (5JBRI 2003 T 5KCCM 42681 T 5DSM 18965 T ), isolated from a sand sample collected from Samyang Beach in Jeju, Republic of Korea.
